Computers are an integral part of the society, and use of computers in the health sector for information storage and patient care is commonplace. Other uses of information technology (IT) in healthcare are also increasing rapidly in Australia, with telehealth, mobile devices, and the Internet all becoming part of normal health service delivery. 1 National and state governments are committed to increase the use of IT to improve healthcare, 2 and because nurses are the largest body of health sector workers, they will be at the forefront of the use of technology. Consequently, the attitudes of nurses to the use of computers in their work will be important for full engagement and adoption. This study reports on part of a large national study on IT in nursing undertaken in 2005 in Australia that was aimed at informing future government strategy.
This article reports on the views of Australian nurses as to their use of computers in the workplace. Data were collected by questionnaires mailed to 10 000 members of the 150 000-member Australian Nursing Federation, which represents 60% of the Australian nursing workforce. The response rate was 43.3%. Computer use was 20% by assistants in nursing, rising to 75% by enrolled nurses and to more than 95% by RNs. Principal uses for the computers by the nurses were for access to patients' records and for internal communication. Most respondents (79%) agreed that the use of computers had improved information access. Only 9.4% considered that adoption of a national electronic health record would not be useful to healthcare. Fewer than 5% stated that they have no interest in computers, and 87% considered that their age was never or rarely a barrier to their use of the technology. However, not all aspects of computer introduction to nursing were positive. The proportions of respondents who considered that the use of computers had made their work easier, reduced duplication of data entry, and reduced errors in handing patient data were only 42%, 32%, and 31%, respectively. Results demonstrate a positive attitude toward information technology by Australian nurses but identify issues that must be addressed to support continued interest and engagement.
IT strategies to improve the quality of care through better information systems for carers and consumers are knowledge-based information systems to support evidence-based nursing practice 3 and electronic health records (EHRs). 4 Another example of an area expected to benefit from the adoption of IT technology is the dispensing of medications, 5 for which large numbers of errors are reported. 6, 7 In fact, in Australia, it has been reported that medication errors account for the highest number of adverse effects experienced by patients in a hospital. 7 Along with the advantages of adoption of IT come disadvantages, not the least of which is the cost of resources for infrastructure and training. This is exemplified in the aged care sector in Australia, where computer uptake has been slow and nurses demonstrate poor computer literacy. 8 In addition to fiscal considerations, uptake of IT in the healthcare sector is influenced by other factors, including access to the technology, its applicability to clinical practice, and, most importantly, the attitudes of the users of the technologies. Several studies have shown that nurses who are major users of IT hold positive views on its use. For example, a longitudinal study in the United Kingdom undertaken on behalf of the Royal College of Nursing sought nurses' views on the importance and potential benefits of information and computer technology applications in the National Health Service. [9] [10] [11] The researchers summarized the findings by stating that nurses value the new technology that they see as beneficial to themselves and their patients. A follow-up survey in 2005 noted similar enthusiasm. 12 Studies in the United States looked specifically at nurses' views on EHR and found that most nurses think that EHR would lead to improved safety and patient care. 13, 14 Such positive views are not confined to nurses; Schaper and Pervan 15 studied another healthcare sector-occupational therapists-in Western Australia and noted that 100% of participants foresaw an increase in the use of IT in their work in the next 5 years and 88% believed that its use can add positive value to their work.
However, studies also have emphasized the disadvantages that nurses see as being associated with the adoption of IT. For example, more than 30% of the nurses in a study in Brisbane, Australia, believed that computers caused duplication of work. 16 This concern was also expressed by nurses in both the United Kingdom and the United States who noted that, in contrast to paper systems that stayed with the patient, IT generally required input of patient information at a desk away from the bedside. 15, 17 This resulted in delays in data entry and potential errors as data are recorded at the bedside on bits of paper for later transfer to the computer. Nurses were also concerned that computerization reduces quality time with patients, with the nurses spending more time in front of the computer for what many perceive as nonnursing duties. 16, 18, 19 Nurses' attitudes toward computerization have been found to vary according to age, sex, level of science education, level of job satisfaction, clinical area of employment, sector of employment, geographic location, number of years of employment in the healthcare field, and home computer use. [19] [20] [21] [22] [23] [24] Perceived ease of use and usefulness of the application packages have also been linked to attitude. 13 At home, computers are an item of choice; within the workplace, employee refusal to use computers is not usually an option. Nevertheless, as argued by Timmons, 17 successful adoption of IT by nurses is affected by their attitudes and willingness to comply with use.
Purpose
To inform Australian government policy and strategy, a picture of current IT use by nurses and factors affecting use and adoption was required. A study was undertaken in 2005 by an independent research group commissioned by the Australian Nursing Federation (ANF), with funding from the Australian Government's Department of Health and Ageing. The results are intended to support the continued introduction of IT into healthcare and the development of national strategies to meet the needs of nurses. This article reports on one part of the study, namely, responses to questions that aimed to ascertain the attitudes to use of IT in the workplace by Australian nurses.
METHODS

Project Steering Group
A steering group consisting of 11 members was established. Members represented nursing organizations, private hospitals, chief nursing officers of public hospitals, deans of tertiary nursing and midwifery institutions, national government, and the discipline of nursing informatics.
Questionnaire Development
The survey tool, a questionnaire, was a novel instrument developed by the steering group and researchers to fulfil the client's stated objectives of the research and was informed by the literature [9] [10] [11] [12] [13] [14] [15] [16] [17] and by key issues identified through the following:
Telephone interviews with 25 key stakeholders from Australian state and territory governments, national nursing, and other health and aged care organizations A focus group of 30 representatives of national nursing organizations
The questionnaire consisted of 78 questions in 13 sections, which included each nurse's personal background; access and use of computers; use of the Internet for work-related activities; past training and education in IT; current job requirements for IT; the barriers to use of computers; and workplace technical support. For the purpose of this study, IT was defined to the nurses as computer-based systems that assist in the management and processing of information to support healthcare and healthcare delivery.
Within the section on access and use of computers, six single-item questions collected information on the nurses' attitudes toward IT and its benefits to their work. In addition, within the section on barriers to use of computers, two of the 20 possible barriers that were offered were related to attitude and one was related to perception of the influence of their own age on their computer use. To ensure content and face validity of the novel questions, several iterations of the survey followed repeated review by the project steering group and by two separate pilot studies undertaken with nurses. The first pilot study involved nurses employed by a tertiary teaching institution. Following that pilot study, small changes were made to the wording of some questions to improve clarity and comprehension. A second pilot study was then undertaken by a group of clinical nurses. No further changes were deemed necessary after this second pilot study. A free text box at the end of the questionnaire allowed respondents to offer comments about any items of their choice. Comments were grouped into the same categories as the sections of the questionnaire.
Participants
The questionnaire was mailed to 10 000 members of the 150 000-member ANF who reside in the six states and two territories of Australia. Members polled included assistants in nursing (AINs), enrolled nurses (ENs), and RNs level 1 to 5 (RN1s-RN5s). Stratification of the sample for the survey was by the Australian Standard Geographical Classification (ASGC), 25 with 2 500 questionnaires (25%) going to nurses working in each of the four ASGC areas of metropolitan, inner regional, outer regional, and remote/very remote. There were two mail-outs, with the second sent to all nonrespondents 3 weeks after the first mail-out. Responses were anonymous, and the only information made available to the research team was the post code of the respondents so that responses by the ASGC strata could be determined.
Analysis
The questionnaires were scanned for entry of quantitative data using TeleForm (Verity Inc, Sunnyvale, CA). Analysis was undertaken using SPSS version 12 (SPSS Inc, Chicago, IL). Categorical variables were analyzed using the # 2 test. Main effects are reported as significant if both P G .05 and the 6 coefficient or Cramer's V was 0.10 or greater. Comparisons between categorical variables and continuous variables were determined by analysis of variance. An F statistic was considered significant if P G .05. For comparison of two continuous variables, a Pearson correlation coefficient was used, and, consistent with other analyses, a relationship was considered meaningful if P G .05 and Pearson r Q 0.10.
Ethics
The study was approved by the university's Human Research and Ethics Committee. A plain language statement was sent to all surveyed nurses. Informed consent was implied if the participant returned a completed questionnaire.
RESULTS
This article focuses solely on the attitudes that nurses held with respect to IT. Results on other sections of the survey, such as education and training, use of IT by nurses, and the influence by geographical location and sector of employment, are not discussed in any detail in this article. Results are presented as overall responses to the questions and after further analysis by age, length of time in nursing, and level of job.
Demographic Variables
The overall response rate to the 10 000 distributed questionnaires was 43.3%. The mean (SD) age of respondents was 45.3 (9.7) years, and 92.8% of respondents were women. The proportion of responses from the four strata ranged from 21.6% from remote/very remote to 26.9% from the inner regional.
Use of Computers in the Workplace
Of the respondents, 86.3% used a computer for workrelated activities regardless of location of access (eg, work, home, and Internet caf2). Use was mostly for access to patient records and patients' results and for internal communication. There was no significant effect on computer use by age or length of time in nursing; however, level of job had a major influence with use increasing with the seniority of the nurse. As depicted in Table 1 , only 20.4% of AINs used a computer for work-related activities, while use was greater than 94% for RNs at levels 2 to 5.
Views About Information Technology in the Workplace
Nurses were asked how much they agreed with several statements about the benefits and disadvantages of computers and IT in the workplace. They were also asked about their views on the adoption of a national EHR initiative. The questions and responses are listed in Table 2 . Only those nurses who used a computer for work-related activities were asked to respond to these questions.
As shown in Table 2 , nurses were very positive about computers in the workplace. Only 2.9% of respondents strongly agreed with the statement that ''I avoid using computers whenever I can.'' More than 92% of respondents agreed or strongly agreed that ''learning about computers is essential for nurses working in today's health service.'' The vast majority (79%) also agreed that computer use had improved their access to information. Although 23.1% had no opinion on EHR, of those who did have an opinion, 88% considered that adoption of EHR would be beneficial to healthcare. However, results in Table 2 also show that respondents were not as positive about the benefits that computers and IT had made to their work. They were divided as to whether reduced duplication of data entry or reduced errors in handling patient data had been achieved. In fact, only about 31% of nurses in each case considered that IT had made a reduction, and only 42% agreed that their work had been made easier by the use of IT.
LENGTH OF TIME IN NURSING
Nurses newer to the profession were less likely to avoid computers than were nurses who had been nursing for longer periods (Table 3) . However, nurses, regardless of their length of time in nursing, were generally positive about computer use. This is demonstrated by the high magnitude of the mean values (all 9 3.7 on a scale of 1, ''strongly agree'' to 5, ''strongly disagree''), indicating that most nurses disagreed with the statement ''I avoid computers whenever possible.'' 
AGE OF NURSES
Older nurses were more likely to avoid using computers and less likely to believe that learning was essential. However, older nurses were also more likely to agree that computers reduced errors, reduced duplication, and made their work easier. Although significant, the influences of age were relatively small, with little change to mean values across age groups.
LEVEL OF JOB
There were job-level differences for all the questions, as exemplified by the response to the statement that computers ''made my job easier,'' as depicted in Table 4 . Overall, this statement was rated neutrally; however, ENs, RN1s, and RN2s were less likely than RN3s to RN5s to agree that their jobs had been made easier. The pattern that emerged for the other statements was similar in that the more senior nurses (RN3-RN5) were less likely to avoid computers and more likely to agree that learning was essential and that computers had increased access to information. Regarding the statements that computers had reduced duplication or errors, RN1s and RN2s were less likely to agree with these.
Barriers to Use of Computers
The barriers to which nurses responded were listed under the question ''Do any of these items listed below restrict your use of a computer in your workplace?'' Responses to the three barriers that specifically referred to attitudes of the nurses and their perception of the influence of their age on their computer use are presented in Table 5 . ''My age'' and ''I don't have any interest in using a computer'' were not considered to be barriers to computer use by most nurses. Fewer than 5% believed the factors to be barriers ''very often'' or ''always.'' However, in response to the statement ''patients/ clients/relatives/visitors are resentful of me at the computer,'' this was noted as a barrier ''very often'' or ''always'' by 13.2% of the nurses and ''sometimes'' by a further 23% of the respondents. Age and lack of interest were seen more as a barrier by older nurses and those who had worked longer in nursing. However, as exemplified in Table 6 for length of time in nursing, for both factors, the barrier still was considered to be very small, with all means falling between ''never'' (0) and ''rarely'' (1) .
Comments About Attitudes to Use of Information Technology
Further information on the attitudes of nurses to the incorporation of IT into nursing was captured with their views provided through a free comment area at the end of the questionnaire. Just more than a quarter of the respondents (27%) offered comments, and these were grouped into the same 13 sections as appeared in the questionnaire. The sections that received the most comments were ''Access to computers'' and ''Job requirement for IT.'' Comments relevant to this article on attitudes received the fifth most comments. Some respondents believed that using computers took time away from caring.
Every minute I am sitting at a computer I am a minute away from a patient!!!! Enjoyment, enthusiasm, or interest to IT was evident. I enjoy working with computers and given the opportunity would access their use for patient data and educational opportunities at work more frequently.
Other respondents, while expressing enthusiasm, noted that lack of training was a barrier to the application. In this day and age IT is vital and would certainly benefit clients with better outcomes of care. It seems that management use this technology but nursing staff receive no formal training in IT. What I have learnt I have done in my own time, at my own cost.
Many, through their enthusiasm, had a vision on what IT could achieve.
I can see the use of IT in the workplace in much greater capacity than it is currently used. I would like to see the use of digital cameras to record or monitor the healing of wounds on our ward. These pictures would allow us to compare them with compatible type wounds.
Only 13 respondents out of the whole cohort provided comments that could be interpreted as fear of IT. The following quote sums up their statements. I am frightened of computers.
DISCUSSION
The response rate to this study was excellent. The survey was lengthy, and this response rate suggests that the topic is one that is very important to the nurses. As with any voluntary-participation study, there are possible limitations, namely, how representative of the ANF members were respondents to the study and how representative of the nursing workforce are ANF members. At the time of the survey, the ANF had 150 000 members who constituted 60% of the total ENs and RNs in Australia. 26 Based on demographic information of sex, age, job level, employment type, and geographical distribution, the responses are considered to be representative not only of the ANF members but also of the Australian nursing workforce for ENs and RNs. 26 However, AINs within the ANF underrepresent the proportion within the national workforce, 27 and results must therefore be viewed with caution for this cohort.
More than 85% of all nurses reported that they use computers in the workplace. This figure is lower than that reported in a previous Australian study that looked only at hospital-based nurses 16 but followed a similar trend with lowest use by AINs and ENs. Of particular significance is the fact that fewer than one in five AINs use a computer at all. Computers are no longer the exceptional item in any workplace, and use of computers by AINs will need to change. This is particularly true in the aged care industry, where AINs comprise the largest proportion of the nursing workforce. 27 For change to occur, it is desirable that participation is voluntary and attitudes are positive. Questions were asked to ascertain the attitudes of nurses toward their use of IT. The finding that nurses are very receptive to the use of computers is consistent with other recent studies that have looked at IT in general 22, 23 or specific aspects such as electronic patient record systems. 13 The trend for younger nurses with computer science education and more frequent computer use having more positive attitudes toward computers than others concurs with those studies. Results also are in general agreement with attitudes of nurses in two Brisbane hospitals 16 and a small sample of Irish nursing students who agreed or strongly agreed that learning about computers was essential. 20 In response to a statement that computers were boring, only 13.5% of the Irish nurses either agreed or strongly agreed. That particular question was not asked in this study but may be compared to the similar low percentage of respondents who agreed to the question ''I have no interest in the use of computers.'' This general acceptance of IT in nursing must be stated with the qualification that for a significant proportion of nurses, the use of IT was at odds with the job of caring. To them, using a computer is not part of being a nurse. This view concurs with results from other studies that have shown nurses to believe that computers actually detract from patient care and remove the human component of nursing. 13, 16 It is interesting that RN3s to RN5s were more likely to recognize the benefits of integrating IT into their jobs. It is probable that the administrative and management assistance offered by the technology contributes to this.
It may be concluded from these results that, in general, nurses are a receptive audience to the incorporation of IT into the workplace. However, in the opinion of those surveyed, some benefits of computers have not been realized. Overall, respondents did not consider that the use of IT had made their working lives easier. It is critical, therefore, to address the issues that reduce the use and performance of IT. Many nurses expressed frustration that their use of computers often failed to reduce errors in data entry. Similarly, as with other studies, nurses noted that duplication of data entry had increased. 16 Lack of data entry at the point of care has been reported to be a major frustration and a contributory factor to the errors, and location of the terminals resulted in patients and visitors wondering why the nurses were ''wasting time.'' 15, 17 However, this disadvantage should be reduced by the introduction of handheld and wireless technologies that better facilitate data entry and retrieval at the point of care. 2 In general, where computer use for clinical purposes was the highest, which is by RN1s and RN2s at the point of care, the more frustrated the respondents were with the practical applications and the lower the view of the current benefits. Additional comments from nurses substantiate this view and suggest that there are a number of contributory factors. An application that is incompatible with another resulting in duplication of data entry not only opens the opportunity for error but is also defeating the purpose of the technology. Applications that are not ''fit for purpose'' will do nothing to promote compliance and adoption. As noted recently, too often, the views of the nurses are ignored; where the equipment is located to make it easiest for the nurses should be determined before installation. 28 These sentiments also mirror those of an earlier study in Australia in which participants were predominantly critical of systems in areas related to ''user-friendliness.'' 29 Consultation is important, and lack of it can be detrimental. In the United Kingdom, a decline in enthusiasm by nurse about EHRs is largely attributed to the lack of consultation. 11 One of the objectives of the entire study was to determine the readiness of nurses to participate in e-health initiatives. Nurses are likely to have a key role in the adoption of e-health in mainstream healthcare, and information about the perceived benefits of EHRs contributed to that determination. Similar to nurses in US studies, 13, 14 our national study nurses overwhelmingly agreed that the adoption of a national EHR would be beneficial to healthcare. That response augurs well for future implementation of national e-health in Australia.
These results may be compared with those of a small study on the perceptions of Australian nurses to e-health. The benefits were recognized, but knowledge was basic and use and ability were not high. 30 Data not reported herein determined that current use of online applications and telehealth were rare or occasional. It is suggested, therefore, that for e-health initiatives to meet their desired outcome and become a major part of nursing in Australia, attention must be paid to training.
Our study found that age was also a small but significant factor in attitude to IT by nurses. In a study of the aged care sector in Australia, it was reported that the older age of nurses was a serious barrier to adoption in IT and to be the cause of a scared or negative attitude. 31 Negative relationships between attitude to computers and age have been reported, 14, 22 although others have reported this to be very small or nonexistent. 13, 32 Even though our results do demonstrate age effects, these effects are very small, and the most important observation is that most nurses do not perceive their age to be a barrier. Nevertheless, with an aging Australian nursing workforce, this issue, however small, will have to be addressed if IT is going to be fully used.
CONCLUSIONS
Ample evidence has been provided by this study and others that nurses demonstrate enthusiasm and positive attitudes to IT. However, this must be matched by information, training, and ease of use and suitability of the technology. As noted by the Royal College of Nursing, the enthusiasm for IT from those closest to the patients should be used wisely, and expectations must be managed carefully. 12 The challenge here in Australia is to learn from others and for nurses, support services, nursing management, and policy makers to work together to ensure that IT is appropriately integrated into health practice for the benefit of healthcare providers and clients alike.
